I 

re > 

a. 
»4 

). 
). 
F, 
io 
Ji 
in 
el 
jd 
zt 

5f 

a 
a 
er 
of 

le 
u; 
a, 

A 

ic 

53 

td 
id 
a. 

It 

V. 

le 

Df 

of 
in 
in 

i 

id 
al 

u; 

ti 

le 
es 

Ml 
3. 

Dl 
id 
d. 
ks 



es 
lie 

d: 

lOt 

<n. 
J. 
Ill 
ed 
ds 
en 

in, 
>ta 
tb 
ait 
ay 
in 

of 

er, 
ri- 
ce, 
»p. 
»er 
or 

ed 

rg. 
2, 

by 



(vinegar essence) to 63,762 Mg/100 g (cloves). Spices (av. j5565 
Mg/100 g) widest range of Mn contents and dairy products 

(av. 26 Mg/100 g) the narrowest range. 

109: 148250W Modern Nutrition Science, 14: Food Santitation 
and Microbiology. (Gendaijin no Eiyogaku, 14: Shokuhin 
Eiseigaku, Biseibutsugaku) Morishita, Yoshiyuki; Ohmori, Toshio; 
Editors (Asakura Publishing Co., Ltd.: Tokyo, Japan). 1987. 221 
pp. (Japan) ¥2200. 

109: 148251Z Membrane Filter and Food Microbiology. Sharpe, 
A. N.; Peterkin, P. I. (Wiley: New York, N. Y.). -1987. 323 pp. 
(Eng) $83.95. 

109: 148252y Modern Nutrition Science, 5: Public Health. 
(Gendaijin no Eiy^aku, 5: Koshu Eisetgaku) Kashiwazaki, Hiroshi; 
Editor (Asakura Publishmg Co., Ltd.: Tokyo, Japan). 1987. 202 
pp. (Japan) 92200. 

109: 148253Z Antimicrobial medium for low-temperature 8ter« 
ilization of glass containers for foods. Preusse, Rolf; Reiniger, 
Werner; Neubert. Siegfried; Schmidt. Klaus Dieter, Cersovsky, 
Herbert; Hambrock, Dieten Mann, Gertraud (VEB Chemiekombuiat 
Bitterfeld) Ger. (East) DD 243^13 (Ci A61L2/16), 18 Mar 1987. 
AppL 262,486, 30 Apr 1984; 3 pp. An antimicrobial medium for 
low-temp, stoilization, aig. in washing machines, of glass containers 
for too£ contains 2-10% Na or K peroxydisulfate. The above 
medium is claimed. The medium is aq. and contains 0.5^1.0% active 
ingredient for use at 48-65*». High quality hygiene is guaranteed 
with the claimed medium. Ck>mplete packaging under such conditions 
allows long term storage stabili^. An aq. soUi. contg. 1.0 and 0.7% 
of a cleaning mixt. (aUudi metal hvdroxide 40, polymeric phosphate 
35, water-free alkali silicate 15, K peroxydisulfate 5» surfactant 1, 
defoamer 0.025%, and filler q.s.) in the mild bath and spray sections 
of a washing machine, reap., these 2 sections being operated at 53 
and 48*», reap., led to 87.0% germ-firee glassware (<0.l/cm«) after 
washing for 7 min; controls showed 72.9% germ-free glassware after 
85 and 80' (bath and spray, reap.) washing for 7 min. 

109: 148254a Process for the aromatisation of foodstuffs by 
yeast treatment, and foodstuffs obtained thereby. Vladescu, 
Barbu Dinu Vladimir (Pernod. Ricard) Eur. Pat. AppL EP 277,062 
(CL A23L1/30). 03 Aug 1988, FR AppL 87/501, 19 Jan 1987; 6 
pp. Fruits or vegetable products, juices, fruit cones., and residues 
from the distn. of fruit juices are fermented with yeast or yeast ext. 
which have low esterase activities in order to regenerate or add a 
desired aroma. Thus, pear cone 200 mL was cultured with 108 
Pachysolen taumophilus for 16 h at 25* with shaking. The esterase 
activity of the yeast was 1.8 Mmol p-nitxophenol released/ 10 mm/mg 
protein. The original aroma was regenerated. . ^ ^ 

109: 148255b Preservation of solid feed with sorbates and 
acids or acid salts. Renunert, Karl Heinz; Lueck. Erich (Hoechst 
A.-G.) Ger. Offen. DE 3,701,567 (CL A23K3/00). 04 Aug 1988, 
AppL 21 Jan 1987; 4 pp. A method for preservation of feed with 
SzO wt.% moisture content comprises mixing the feed with sorbates 
2 X 10-* to 2 X 10-« mol/lOO g feed and with acids or acid salts (e.g. 
amidosulfuric add. HSO4 saUs) 1-3 wt%. At least 30% of the 
Borbate has a particle size < 300 Mm, Thus, piglet feed nauced with 
sorbic acid 0.05% was preserved 17 days; that mixed with amidosulfunc 
add 2.0% for 9 days, but that mixed with bath sorbic add and 
amidosulfuric add (at the same concns.) for > 1 mo. 

109: 148256c Ethanol-based food preservatives. Suneya, Yoichi 
(Dover Japan, Inc.) Jpn. Kokai Tokkyo Koho JP 63,133,972 
188,133,972] (CL A23L3/34). 06 Jun 1988, AppL 86/279,621, 26 
Nov 1986; 4 pp. Foodf preservatives, useful for bakery products, 
fruits, and vegetables, contain 75-85 voL/voL% EtOH. 1-3 wt./yoL% 
Na lactate (th 0.5-1.5 wt./voL% glycerin fatty add esters, 0.02-0.06 
wt./vol.% sucrose fatty add esters, and 11-27 voL/voL% HsO- 
Thus. sponge cakes sprayed with a compn. of EtOH 77, I 2, glycerin 
fatty acid esters (mainly caprylic add monoglyceride) 0.7, sucrose 
fatty add esters 0.04, and H2O 24.4% and stored in a container at 
15*" remained mold-free for 10 days while unsprayed cakes started to 
show mold growth on the 5th day. 

109: 148257d Preparation of ealcium-ricn permeate from dairy 
fluid for diet food or drink manufacture. Van den Boogaard, 
Cornelia (Verenigde Cooperatieve Melkindustrie Coberco B. A.) 
Eur, Pat. Appl. & 273,486 (CL A23C»/142), 06 Jul 1988, NL 
AppL 86/2,991, 25 Nov 1986; 5 pp. A Ca-rich permeate useful for 
the manuf. of Ca-rich beverage or food is prepd. by subjecting milk, 
curd, casein, or other dairy fluid in acid condition to ultrafiltration. 
Skim milk was addified to pH 4.5 by fermn. with lactic add bacteria. 
The whey was sepd., pasteurized at 92" for 15 s, and subjected to 
ultrafiltration at 60**. The resulting filtrate contained 120 mg 
Ca/.lOOg filtrate. The Ca to protein ratio was 407 m^/g. 
f l(Oi|l48258^ Powdered, water-soluble carotenoid preparations 
and^'^mi^thod for their manufacture. Horn, Dieter; Lueddecke, 
Erik; Schaefer, Peter (BASF A.-G.) Ger. Offen. DE 3,702,030 (CL 
A23L1/276), 04 Aax 1988, AppL 24 Jan 1987; 8 PP. .The powd., 
water-sol. carotenoid compn. is prepd. by rapid dissoln. of a 
carotenoid, 1.5-20 wL% (based on the carotenoid) edible oil, and an 
emulsiHer in a water-miscible org. solvent, at 50-240'. The resulting 
soln. is mixed with an aq. soln. of a protective coUoid at 0-50* to 
form a two-phase system contg. microdisperse carotenoid-oil 
droplets. The org. solvent and the water are then removed by std. 
methods to form Uie powder. Thus, /3-carotene 5 g was suspended in 
240 g soln. contg. ascorbylpalmitate 4, er-tocopherol 5, and peanut oil 
20 g in isopropanol and rapidly mixed with 360 isopropanol at 225*. 



The resulting soln. was mixed with <1000 g soin. contg. gelatin 60 
and saccharose 90 g. The resulting microdisperse oil droplets had an 
av. diam. 210 nm. The isopropanol was removed and Uie resulting 
viscous liq. was spray-dried, 'the powd. was redissolved in water to 
provide a microdisperse phase with particle size 220 nm. 

109: 148259f Manufacture of cheese aroma by fermentation of 
milk products with microorganisms. Wink. Joachim; Fricke, 
Ulrich; Deger, Hans Mathias; Mixich, Johann; Bauer, Dieter; 
Justinski, Uwe (Hoechst A.-G.) Ger. Offen. DE 3,701,836 (CL 
A23L1/23), 04 Aug 1988, AppL 23 Jan 1987; 3 pp. Thin layers of 
milk products, e^. quark, yogurt, are fermented with microorganisms 
such as veast (Torulopaia, Candida) or fungi iPenicillium) for 5-7 
days and a cheese aroma is prepd. by extn. of the culture with an 
appropriate org. solvent. 

109: 148260Z Coloring of foodstuffs with naturally occurring 
coloring materials. Krauskopf, Heinz (Markt- und Kuehlhallen 
A.-G.) Ger. Offen. DE 3,701,993 (CL A23L1/275), 04 Au^ 1988, 
AppL 23 Jan 1987; 4 pp. FoodstufEs, e.g, fruits such as chemes and 
strawberries, are colored with naturally occurring coloring materials 
such as elderberry juice which are first coned, to ^70 wt.% solid 
materiaL The coned, coloring material is added to the fruits in an 
aq. sugar soln. until the concn. of coloring material is 0.1-2.6 wt.% 
(biBised on the sugar soln.). 

109: 148261a concentration of vinejfar by neutralization and 
distillation under acidic conditon. Oonlshi, Takashi (Sanei 
Chemicals C^., Ltd.) Jpn. Kokai Tokkyo Koho JP 63,137,669 
[88,137,669] (CL C12J1/04), 09 Jun 1988, AppL 86/285,227. 28 
Nov 1986; 3 pp. Vinegar is coned, by neutralization with alkali, 
concn., and distn. in vacuo in the presence of excess adds. The 
method is far more efficient than the conventional freezing method. 
Vinegar (AcOH content 7.4%) was neutralized with NaOH, coned, at 
60** and 40 mmHg (AcONa content 60%), and distd. in the presence 
of excess H3SO4 at 43" in vacuo to give coned, vinegar with 70.8% 
AcOH content. 

109: 148262b Proline and cystine for enhancing the flavor of 
Chinese noodles. Okumura, Joji; Hayakawa, Toshihiko; Suzuki, 
Yasuko (Hasegawa, T., Co., Ltd.) Jpn. Kokai Tokkyo Koho JP 
63,137,655 [88,137,6651 (CL A23L1/16), 09 Jun 1988. AppL 
86/284,364, 01 Dec 1986; 4 pp. Flavorings for instant Chinese 
noodles are prepd. by heating a mixt. of proline (I) and cystine (H) 
in an aq. medium at pH ^8. Thus, 2 g L-I and 3 g L-II were 
dispersed in 100 g 80% aq. glycerin, controlled at pH 11.5 with 30% 
aq. NaOH, mixed with 5 g wheat gluten, and heated at 105® for 3 h 
with stirring to give a product which showed a flavor characteristic of 
the freshlyboiled raw Chinese noodles. 

109: 148263c Method of removing tlie bitter taste from i>otassium 
chloride by thaumatins. Nakagawa, Takahiro (Sanei Chemicals 
Co., Ltd.) Jpn. Kokai Tokkyo Koho JP 63,137,657 [88,137,657] 
(CL A23L1/237), 09 Jun 1988, AppL 86/285,225, 28 ^Iov 1986; 2 
pp. The bitter taste of KCl is removed by addn. of <1% thaumatins. 
Tnus, addn. of 0.6 x l(h9% *KniiwiotiT«i to 0.5% aq. KCl reduced the 
bitter taste by ~75% as t^ted by a panel of 4 males and 6 females. 

109: 148264d Method of enhancing the saltiness of sodium 
chloride by thaumatins. Nakagawa, Takahiro (Sanei Chemicals 
Co., Ltd.) Jpn. Kokai Tokkyo Koho JP 63,137,658 [88,137,658] 
(CL A23L1/237). 09 Jun 1988, AppL 86/285,226, 28 Nov 1986; 2 
pp. The saltiness of NaCl is enhanced by addn. of t h nn m at ins to 
NaCl or its aq. sobi. Thus, the saltiness of 0.8% aq. NaCl was 
enhanced by ~20% upon addn. of 0.2 X 10-»% thaumatins as tested 
by a panel of 5 males and 5 females. , 

109: 148265e Extracts from fermentation residue and their 
ase as improvers for yeast-raised goods. Tomlinson, John David; 
Robertson, Jennifer Anne; Thomson, William Kenneth (Weston, 
George, Foods Ltd.) PCT Int. AppL WO 88 03,365 (CL A21D2/14). 
19 May 1988, AU AppL 86/8,813, 05 Nov 1986; 32 pp. 
Natural improvers for yeast-raised baked goods are extd. from 
fermn. resichies. A coned, ext. was prepd. from semisolid brewery 
yeast residues by (1) dilg. the waste yeast with water; (2) autoclaving 
at 120"* for 10 min to disrupt the cells and inactivate the enzymes; {3} 
cooling the mixt to 4*» and adjusting the pH to 4; and (4) removing 
the ceU debris by centrifugation. The clear liquor (contg. NAD) was 
freeze-dried, ground, and mixed with an equal mass of wheat starch. 
Addn. of the resultant product to doughs contg. chem. improvers 
provided a significant increase in the loaf voL It also provided a 
retardation in the staling or firming characteristics of the loaves. 

109: 148266f Process for preparing high protein bread with 
ascorbic acid and product. Ferrara, Peter J. U.S. US 4,759,934 
(CL 426-21; A21D2/22), 26 Jul 1988, US AppL 778,887, 23 Sep 
1985; 5 pp. Cont-in-part of U.S. Ser. No. 778,887, abandoned. 
A process for producing yeast-leavened wheat bread ^th ^45% 

Srotein (on a dry basis) comprises forming a dough contg. half baking 
our, vital wheat gluten, steam-treated full fat wheat germ having 
substantially no glutathione and soy cone (optionalhr steamed to 
eliminate sulfhydo^l) sufficient to provide a final baked bread contg. 
'-18-25% protein (on a wet basis); 460-850 ppmascorbic acid; K 
bromate 5-10% (based on ascorbate); and water. The dough is then 
fermented and baked. , ^ , - * 

109: 148267g Malic acid and/or tartainc acid for pet foods for 
taste improvement. Matsushita, Takejiro (Ajinomoto (3eneraJ 
Fooda, Inc.) Jpn. Kokai Tokkyo Koho JP 63 24,860 [88 24,860] 
(CL A23K1/18), 02 Feb 1988, AppL 86/168,701, 17 Jul 1986; 6 pp. 
Tartaric acid and/or malic acid are added to dry- or xnoist-type pet 
food to improve its tasU. Thus, corn 26. flour 21. soybean cake 15, 
meat powder 17, fish powder 5, wheat germ 3, beer yeast 3, and 
vitamins and minerals 2 parts by wt were kneaded, extruded, cut, 
dried, coated with 8 parts by wt beef tallow, and sprinkled with 
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(54) Preparation of a finely divided pulverous carotenold preparation 



(57) The present invention relates to a continous 
process for the preparation of a pulverous carotenoid, 
retinoid or natural colourant preparation, wherein the ac- 
tive ingredient is finely divided, which process compris- 
es the steps of 

a) forming a suspension of the active ingredient in 
a water-immiscible organic solvent optionally con- 
taining an antioxidant and/or an oil. 



b) feeding the suspension of step a) to a heat ex- 
changer and heating said suspension to 
100.250'*C, whereby the residence time in the heat 
exchanger is less than 5 see, 

c) rapidly mixing the solution of step b) at a temper- 
ature in the range of 20-1 OO'C with an aqueous so- 
lution of a swellabie colloid optionally containing a 
stabilizer, 

d) removing the organic solvent and 

e) converting the dispersion of step d) into a pulver- 
ous preparation. 
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Description 

[0001] The present invention relates to a contlnous 
process tor converting carotenoids, retinoids or natural 
colourants into finely divided pulverous forms which are 
particular required for colouring foodstuff and animal 
feeds. 

[0002] Various processes have been described to 
prepare a powder containing the active ingredients with 
a crystallite size less than 1 micron. Most of the proc- 
esses are well suited to batch processing applications. 
[0003] For example. US Patent 3.998.753 describes 
a batch process for the preparation of a water dispersi- 
ble carotenoid containing powder, wherein the caroten- 
oid has a particle size of less than 1 micron, which proc- 
ess comprises (a) forming a solution of a carotenoid and 
an antioxidant in a volatile solvent, said solvent being 
selected from the group consisting of halogenated 
aliphatic hydrocarbons such as chloroform, carbon tet- 
ra-chloride and methylene chloride; (b) forming an 
aqueous solution of sodium lauryl sulfate, a water solu- 
ble carrier composition such as e.g. gelatin, a preserv- 
ative and a stabilizer, and adjusting said solution to a 
pH of about 10 to 11 and (c) forming an emulsion of the 
solutions of steps (a) and (b) by mixing at a high speed 
and high shear; removing the organic solvent and spray 
drying the resulting emulsion to obtain a carotenoid 
powder. 

[0004] In the European Patent Publication EP- 
00651 93 Bl or the corresponding US Patent 4,522.743 
a contlnous process for the preparation of finely divided 
carotenoid powders is described, in which the caroten- 
oid has a particle size essentially below 0.5 microns. 
The carotenoid is dissolved in a volatile, water miscible 
organic solvent within less than 10 sec. at 50-200*'C. 
The carotenoid is immediately precipitated in colloidally 
dispersed form from the resulting nxjlecularly dispersed 
solution by rapid mixing with an aqueous solution of a 
swellable colloid at 0-50"C. The preparation of the car- 
otenoid solution and the precipitation of the carotenoid 
are effected continuously in two mixing chambers. The 
resulting dispersion is freed of solvent and the dispers- 
ing medium in a conventional manner. 
[0005] However, for economical and ecological rea- 
sons this process has the disadvantage that a large 
amount of solvent must be used. 
[0006] It is an object of the present invention to pro- 
vide a process that overcomes the aforesaid drawback 
while converting the active ingredient into finely divided 
pulverous form. 

[0007] It has now been found that it is possible to pro- 
vide a pulverous preparation wherein the active ingre- 
dient is finely divided by using a water-inmiscible organ- 
ic solvent in a continous process. 
[0008] Thus, the present invention relates to a conti- 
nous process for the preparation of a pulverous carote- 
noid. retinoid or natural colourant preparation, wherein 
the active ingredient is finely divided, which process 



comprises the steps of 

a) forming a suspension of the active ingredient in 
a water-inmiscible organic solvent optionally con- 

5 tain in g an antioxidant and/or an oil, 

b) feeding the suspension of step a) to a heat ex- 
changer and heating said suspension to 
100-250°C, whereby the residence time in the heat 
exchanger is less than 5 sec, 

10 c) rapidly mixing the solution of step b) at a temper- 
ature in the range of 20-1 OO^C with an aqueous so- 
lution of a swellable colloid optionally containing a 
stabilizer, 

d) removing the organic solvent and 
75 e) converting the dispersion of step d) into a pulver- 
ous preparation. 

[0009] The term "finely divided" denotes in the scope 
of the present invention a particle size of less than 1 .5 
20 micron, preferably less than 1 micron, more preferably 
less than 0.4 micron. 

[0010] The term "active ingredient" denotes in the 
scope of the present invention carotenoids. retinoids or 
natural colourants. 

25 [0011] Carotenoids for the purpose of the present in- 
vention in particular include beta-carotene, beta-apo-4'- 
carotenal, beta-apo-8'-carotenal, beta-apo-12'-carote- 
nal, beta-apo-8'-carotenic acid, astaxanthin. canthax- 
anthin, zeaxanthin cryptoxanthin, citranaxanthin, lutein, 

30 lycopene, torularodin-aldehyde, torularodin-ethylester, 
neurosporaxanthin-ethylester. zeta-carotene or dehy- 
droplectaniaxanthin. Also included are carotenoids of 
natural sources. Preferred are beta-carotene, astaxan- 
thin, canthaxanthin, beta-apo-8'-carotenal and lyco- 

35 pene; more preferred is beta -carotene. 

[0012] Natural colourants for the purpose of the 
present invention in particular include curcumine, cochi- 
neal, carmine, annatto and mixtures thereof. 
[0013] Preferably the process of the invention is car- 

40 lied out using carotenoids. 

[0014] The temperature of step b) is preferably 
120-180"C, more preferably 140-170^C and the tem- 
perature of step c) is preferably 50-80'C. 
[0015] The residence time in the heat exchanger is 

45 preferably 0.5-4 sec, more preferably 1 -3 sec. 

[0016] The term "water-inmiscible organic solvent" 
denotes in the scope of the present invention an organic 
solvent having a solubility in water of less than 10% un- 
der atmospheric pressure. Suitable water-inmiscible or- 

50 ganic solvents for carrying out the continous process ac- 
cording to the invention are halogenated aliphatic hy- 
drocarbons such as e.g. chtoroform, cartoon tetra-chlo- 
ride and methylene chloride, water-inmiscible esters 
such as e.g. carbonic acid dimethylester (dimethyl car- 

55 bonate), formic acid ethylester (ethyl formate) methyl 
ethyl-, or isopropylacetate; or water-inmiscible ethers 
such as e.g. methyl-tert, butylether and the like. Pre- 
ferred are dimethyl carbonat, ethyl fomnate. ethyl-, or 



2 



3 



EP 0 937 412 A1 



4 



isopropylacetate. methyl-tert. butylether. 
[0017] The term *swellable colloids' denotes in the 
scope of the present invention gelatin, carbohydrates 
such as e.g. starch or starch derivatives, dextrin, pectin, 
gum arable, octenylbutanedioate amylodextrin (CAP- 
SUL"^**), milk protein such as e.g. casein and vegetable 
protein as well as mixtures thereof. Preferred are fish 
gelatin or starch derivatives. 

[0018] To increase the stability of the carotenold it is 
advantageous to add an antioxidant being selected from 
the group consisting of ascorbic acid, ascorbylpalmitate. 
dl-alpha tocopherol, mixed tocopherols, lecithine. butyl- 
hydroxytoluol, butyl-4-methoxy phenol and combina- 
tions of these compounds. 

[001 9] The antioxidant can be added either to the ma- 
trix solution or to the carotenold solution or to both so- 
lutions. A preferred antioxidant for the carotenoid solu- 
tion is dl-alpha tocopherol and for the aqueous phase 
solution it is ascorbyl palmitate. 
[0020] It may be further advantageous to dissolve an 
oil in the carotenoid suspension, preferrably com oil. 
[0021] Reference is now made to the accompanying 
drawing Fig. 1 where a flow chart suitable for carrying 
out the process in accordance with the instant invention 
is diagrammatically illustrated. The whole process has 
to be carried out continously. 
[0022] The flow chart is explained as follows: 
[0023] An aqueous matrix containing a swellable col- 
loid and optionally a stabilizer is prepared in Kettle 1 . 
[0024] A suspension of a carotenoid in the selected 
solvent is prepared in Kettle 2. The suspension may fur- 
ther contain an antioxidant and an oil. 
[0025] The carotenoid suspension is fed by pump 6 
to the heat exchanger 4. The flow rate Is adjusted ac- 
cording to the desired residence time which Is neces- 
sary to dissolve the carotenold in the solvent at a given 
temperature. In the heat exchanger 4 the carotenoid 
suspension is heated to 1 00 to 250 *C, preferably to 1 20 
to 1 80 "C. more preferably to 1 40 to 1 70'C and the car- 
otene is solubilized. The heating can be done either in- 
directly through the heat exchanger or directly by mixing 
with steam at 8. The residence time In the heat exchang- 
er is less than 5 sec, preferably 1 to 3 sec. 
[0026] The matrix solution of Kettle 1 is fed by pump 
7 to Kettle 3. The flow rate depends on the suspension 
flow rate and the required emulsion composition. In Ket- 
tle 3 the carotenoid suspension and the matrix are mixed 
and emulsified by using a rotor stator homogenizer to 
the desired particle size of the inner phase of approx. 
150-400 nm. As a result of the mixing the temperature 
Is lowered to the range 20 to 100 ''C. 
[0027n The dispersion obtained passes to a second 
heat exchanger 5 whereby the dispersion is cooled. The 
pressure Is released to atmospheric pressure by pres- 
sure control. 

[0028] The solvent is removed using conventional 
methods e.g. by evaporation. A pulverous composition 
can be isolated from the resulting dispersion by conven- 



tional methods, for example by spray drying or by using 
powder catch technique. 

[0029] Using this invention it is possible to manufac- 
ture powders which cover very wide range of color. 

5 [0030] The manner in which the process of the inven- 
tion may readily be carried out is illustrated by the fol- 
lowing examples. The color intensity was measured in 
an aqueous dispersion containing 5 ppm carotenoid and 
given by the calculated extinction of 1% solution in a 1 

10 cm cuvette (E 1/1 -value). The average particle size has 
been measured by Coulter Particle Analyzer N4S. The 
carotenoid content was measured by U V-spectroscopy. 

Example 1 

IS 

[0031] Solvent: ethyl acetate, Indirect heat transfer. 
[0032] The aqueous matrix was prepared in Kettle 1 . 
Thus. 1 .0 kg of ascorbyl palmitate was dispersed In 27.8 
kg of water at 60'C. The pH-value of this dispersion was 
20 adjusted with NaOH (20%) to 7.2-7.6. Then 3.4 kg of 
fish gelatin and 7.2 kg of sucrose were added. The re- 
sulting mixture was stirred until a viscous, clear solution 
was obtained. 

[0033] 0.75 kg of all-trans-p-carotene cryst. were dis- 
25 persed in Kettle 2 in a mixture of 90 g of dl-a-tocopherol, 
330 g of corn oil and 7.5 kg of ethyl acetate. 
[0034] The carotene suspension was fed continuous- 
ly at a rate of 6 kg/h via pump 6 to the heat exchanger 
4, heated to 160*C and the carotene was solubilized. 
30 The residence time in the heat exchanger was 4 sec. 
[0035] The matrix solution of Kettle 1 was fed via 
pump 7 with a flow rate of 9,2 kg/h to Kettle 3 and mixed 
with the carotene sotutton. 

[0036] The resulting emulsion was cooled In a second 
35 heat exchanger 5 to 60* C and the pressure was re- 
leased to atmospheric pressure. 
[0037] Ethyl acetate was removed In a thin film evap- 
orator. The resulting emulsion showed a particle size of 
the inner phase of 225 nm and was spray dried. A pow- 
40 der with the folbwing specifications was obtained: 11.6 
% carotene content. E = 1015, X max. 440-460 nm. 
The powder was well soluble in cold water with an in- 
tense red coloratkDn. 

45 Example 2 

Solvent: tsopropyl acetate, direct heat transfer (steam) 

[0038] 1 .25 kg of Ascorbyl palmitate was dispersed in 
so 30.9 kg water at 60** C according to Example 1 . The pH- 
value of this dispersion was adjusted with NaOH (20%) 
to 7.2-7.6. Then 5.1 kg of fish gelatin and 7.1 kg of su- 
crose were added. The resulting mixture was stirred un- 
til a viscous, clear solution was obtained. 
55 [0039] 0.75 kg of Canthaxanthln cryst. were dis- 
persed In Kettle 2 In a mixture of 0.10 kg of dl-a-toco- 
pherol, 0.36 kg of corn oil and 6.25 kg of isopropyl ace- 
tate. 
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[0040] The canthaxanthin suspension was fed contin- 
uously at a rate of 6 kg/h via pump 6 to the mixing cham- 
ber where the temperature was raised by injection of 
steam to 170^0. Then, the hot canthaxanthin dispersion 
passed within 2 sec. through the heat exchanger 4 
where the canthaxanthin was solubilized. 
[0041] The matrix solution of Kettle 1 was fed via 
pump 7 with a flow rate of 8. 1 kg/h to Kettle 3 and mixed 
with the canthaxanthin solution. 
[0042] The resulting emulsion is cooled in heat ex- 
changer 5 to 60*'C and the pressure was released to 
atmospheric pressure. 

[0043] Isopropyl acetate was removed in a thin film 
evaporator. The resulting emulsion showed a particle 
size of the inner phase of 21 3 nm and was spray dried. 
A powder with the following specifications was obtained: 
12.3 % canthaxanthin content, E =905. X max. 
470-485 nm. The powder was well soluble in cold water 
with an intense cherry-red coloration. 

Example 3 

Solvent: isopropyl acetate, direct heat transfer (steam) 

[0044] 10.3 kg of Fish gelatin, 20.6 kg of sugar and 
2.78 kg of ascorbyl palmitate were dissolved in 27.56 kg 
ot water in Kettle 1 . The pH-value of this matrix was ad- 
justed with NaOH (20%) to 7.2 - 7.6. 
[0045] 6.68 kg of p-Carotene. 0.84 kg of dl-a-tocophe- 
rol and 3.34 kg of com oil were dispersed in 33.4 kg of 
isopropyl acetate in Kettle 2. 

[0046] The ^-carotene suspension was fed by pump 
6 with a flow rate of 25 kg/h to the heat exchanger 4 
where it was mixed with steam to reach an outlet tem- 
perature ot 160**C. The residence time in the heat ex- 
changer 4 was 1.0 sec. The matrix was pumped by 
pump 7 with a flow rate of 34.6 kg/h to Kettle 3 where 
the solved p-carotene was mixed with the matrix and 
emulsified in it. The emulsion was cooled down to eO'^C 
in heat exchanger 5. 

[0047] Isopropyl acetate was removed from the emul- 
sion by using a vertical evaporator. The resulting emul- 
sion showed a particle size of the inner phase of 220 nm 
and was spray dried. 

[0048] The final product had a p-carotene content of 
1 1 .3%; E 1 /1 : 1 1 59 A max. 440-460 nm. The powder was 
well soluble in water. The solution had a very intensive 
yellow color. 

Example 4 

Solvent: isopropyl acetate, direct heat transfer (steam). 

[0049] 9.25 kg of Fish gelatin. 18.5 kg of sugar and 
2.5 kg of ascorbyl palmitate were dissolved in 30.25 kg 
ot water in Kettle 1 . The pH-value of this matrix was ad- 
justed with NaOH (20%) to 7.2 -7.6. 
[0050] 6.0 kg of p-Carotene. 0.75 kg of dl-a-tocophe- 



rol and 3.0 kg ot com oil were dispersed in 30.0 kg of 
isopropyl acetate in Kettle 2. 

[0051] The p-carotene suspension was fed by pump 
6 with a flow rate of 20 kg/h to the heat exchanger 4 

5 where it was mixed with steam to reach an outlet tem- 
perature of ISS'^C. The residence time in the heat ex- 
changer 4 was 1.3 sec. The matrix was pumped by 
pump 7 with a flow rate of 30.4 kg/h to Kettle 3 where 
the solved p-carotene was mixed with the matrix and 

10 emulsified in it. The emulsion is cooled down to 60' C in 
heat exchanger 5. 

[0052] Isopropyl acetate was removed from the emul- 
sion by using a vertical evaporator. The resulting emul- 
sion showed a particle size of the inner phase of 240 nm 
IS and was spray dried. 

[0053] The final product has a p-carotene content of 
1 1 .2%. El/i :795, X max. 440-460 nm. The powder was 
well soluble in water, the solution has a very intensive 
red color. 

20 

Example 5 

Solvent: methylene chloride, direct heat transfer 

(steam). 

25 

[0054] 9.25 kg Fish Gelatin, 1 8.5 kg of sugar and 2.5 
kg of Ascorbyl palmitate were dissolved in 30.25 kg ot 
water in Kettle 1 . The pH-value of this matrix was ad- 
justed with NaOH (20%) to 7.2 - 7.6. 
30 [0055] 6.0 kg of p-Carotene, 0.75 of kg dl-a-tocophe- 
rol and 3.0 kg of com oil were dispersed in 30.0 kg of 
methylene chloride in Kettle 2. 

[0056] The p-carotene suspension was fed by pump 
6 with a flow rate of 20 kg/h to the heat exchanger 4 

35 Where it was mixed with steam to reach an outlet tem- 
perature of 145'*C. The residence time in the heat ex- 
changer 4 was 1.3 sec. The matrix was pumped by 
pump 7 with a flow rate of 30.4 kg/h to the Kettle 3 where 
the solved p-carotene was mixed with the matrix and 

40 emulsified in it. The emulsion was cooled down to 35**C 
in heat exchanger 5. 

[0057] Methylene chlorkie was removed from the 
emulsk>n by using a vertical evaporator. The resulting 
emulsion showed a particle size of the inner phase of 
45 1 96 nm and was spray dried. 

[0058] The final product has a p-carotene content of 
9.9%, E1/1: 1120, X^a^- 440-460 nm. The powder was 
well soluble in water, the solution has a very intensive 
yellow color. 

so 

Claims 

1 . A continous process for the preparation of a pulver- 
55 ous carotenokJ, retinoid or natural colourant prepa- 
ration, wherein the active ingredient is finely divid- 
ed, which process comprises the steps of 
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a) forming a suspension of the active ingredient 
in a water-inmiscible organic solvent optionally 
containing an antioxidant and/or an oil. 

b) feeding the suspension of step a) to a heat 
exchanger and heating said suspension to 
100-250'*C, whereby the residence time in the 
heat exchanger is less than 5 sec. 

c) rapidly mixing the solution of step b) at a tem- 
perature in the range of 20-1 00'*C with an aque- 
ous solution of a swellable colloid optionally 
containing a stabilizer, 

d) removing the organic solvent and 

e) converting the dispersion of step d) into a 
putverous preparation. 

A process according to claim 1 , wherein the active 
ingredient has a particle size of less than 1.0 mi- 
cron, preferably less than 0.4 micron. 

A process according to claim 1 or 2, wherein the 
temperature of step b) is 120-180**C, preferably 
140-170''C and the temperature of step c) is 
50-80"C. 
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hydroxytoluol. butyl-4-methoxy-phenol and combi- 
nations of these compounds. 

10. A process according to any one of claims 1-9, 
wherein the solution of the active ingredient is ef- 
fected either Indirectly through the heat exchanger 
or directly by mixing with steam and the precipita- 
tion of the active ingredient in the swellable colloid 
is effected continuously in a mixing device connect- 
ed in series. 

11. A pulverous preparation prepared by a process as 
claimed according to any one of clainns 1-10 and 
containing from 0.5-25% by weight of an active in- 
gredient. 



4. A process according to any one of claims 1-3, 
wherein the residence time in the heat exchanger 
is 0.5-4 sec. preferably 1-3 sec. 

5. A process according to any one of claims 1-4, 
wherein the water-inmiscible organic solvent is 
dimethyl carbonate, ethyl formate, ethyl-, or isopro- 
pylacetate. methyl-tert. butylether or methylene 
chloride. 



2S 



30 



A process according to any one of claims 1-5, 
wherein the active ingredient is a carotenoid. 



3S 



A process according to claim 6, wherein the caro- 
tenoid is selected from the group consisting of beta- 
carotene, beta-apo-4'-carotenal, beta-apo-S'-caro- 
tenal, beta-apo-12'-carotenal, beta-apo-8'-caroten- 
ic acid, astaxanthin, canthaxanthin, zeaxanthin 
cryptoxanthin, citranaxanthin, lutein, lycopene. 
torularodin-aldehyde, torularodin-ethy tester, neu- 
rosporaxanthin-ethylester, zeta-carotene or dehy- 
droplectaniaxanthin. 

A process according to any one of claims 1-7, 
wherein the swellable colloid is selected from the 

group consisting of gelatin, starch or starch deriva- 
tives, dextrin, pectin, gum arable, octenylbutanedi- 
oate amylodextrin, milk protein, vegetable protein 
as well as mixtures thereof. 
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so 



A process according to any one of claims 1-8, 
wherein the antioxidant is selected from the group 
consisting of ascorbic acid, ascorbylpalmltate, dl-al- 
pha tocopherol, mixed tocopherols, lecithine. butyl- 
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